Lesões oculares em pacientes infectados pelo HTLV-1 em Salvador, Estado da Bahia�� a cidade com maior prevalência desta infecção no Brasil 
Human T cell lymphotropic virus type 1 (HTLV-1) was identified in 1980 31 . Transmission occurs through sexual contact, blood transfusion and sharing of injection equipment, as well as vertically from mother to child, mainly through breast-feeding 16 32 . HTLV-1 infection is prevalent in Japan, Melanesia, the Caribbean Islands, Central and South America, as well in some regions of Africa, and it is estimated that 20 million people carry the virus worldwide 5 24 . This virus is etiologically linked with adult T cell leukemia (ATL), tropical spastic paraparesis/HTLV-1-associated myelopathy (TSP/HAM), infective dermatitis and uveitis (HTLV-1-associated uveitis [HAU]) 10 15 21 23 29 36 . Many other diseases have been associated with HTLV-1, such as polymyositis, sinusitis, thyroiditis, bronchial alveolar pneumonia, Sjörgren's Syndrome, indicating a multisystemic involvement in this infection 6 32 . Moreover, other ocular lesions can also be associated with HTLV-1, such as keratoconjunctivitis sicca (KCS), corneal lesions and retinal vasculitis 3 8 17 19 20 30 . Controversial results exist concerning the prevalence of HAU in different parts of the world. For instance, in Japan a 35.4% of HAU prevalence was observed, while in Martinique, the prevalence was 14.5% 12 18 . In Brazil, the prevalence rate (1.9% to 2.8%) of HAU is lower than that reported in Japan 30 35 . Salvador, the capital of the State of Bahia located in the �ortheast of Brazil, has the highest prevalence of HTLV-1 in the country 9 . The prevalence of HTLV-1 was 1.7% in a population based study and it was estimated that 40,000 people could be infected by HTLV-1 in the city 4 . HTLV-1 associated pathologies, such as TSP/HAM ATL and infective dermatitis, have been widely identified in patients from Salvador 1 11 27 . However, there have been no studies concerning ocular lesions associated with HTLV-1 infection in this city. Therefore, it is of paramount importance to determine the prevalence of ocular diseases in order to estimate the magnitude of this health problem in Salvador. . All the patients were invited to participate and 140 of them accepted and were enrolled in the study. All the volunteers provided written informed consent before entering the research protocol. The Ethics Committee of EBMSP approved this study.
MATERIAL AND METHODS

Study
Laboratory, clinical and ophthalmologic diagnosis. HTLV-1 infection was assessed according to the algorithm recommended by the Brazilian Ministry of Health 33 . Briefly, plasma samples repeatedly positive in duplicate by ELISA (HTLV-1/HTLV-2 Ab-Capture ELISA Test System, Ortho. Clinical Diagnostic Inc. Raritan, �ew Jersey, USA) were confirmed and discriminated between HTLV-1 and HTLV-2 using Western Blot (HTLV Blot 2.4; Genelabs, Singapore). Polymerase Chain Reaction (PCR) analysis was performed in samples with undetermined results according to the technique described elsewhere 13 . The diagnosis of HAM/TSP was determined according to the WHO guidelines 28 A full ophthalmologic examination was performed, including visual acuity measurement by Snellen eye chart, with optical correction, optical motility, applanation tonometry, biomicroscopy of the anterior and posterior chambers, binocular indirect ophthalmoscopy with or without depression, in both eyes and intraocular pressure. Evaluation of tear secretion was performed by BUT (break-up time), Rose Bengal and Schirmer I Tests. The Rose Bengal test was performed with 0.1% solution Rose Bengal staining and was considered pathological when the total score was higher than three points (Van-Bijsterveld score) 14 . Scores of ≤10 seconds for break-up time and ≤5 mm for Schirmer I test were defined as abnormal. Diagnosis of KCS was based upon the presence of symptoms and at least two out of three positive tests 2 14 . Diagnosis of uveitis was defined by the presence of inflammatory cells in any segment of the uveal tract, active or episodes in the past 2 7 . The anatomic classification determined by the International Uveitis Study Group, which classifies uveitis in anterior, intermediate, posterior and panuveitic was used 14 . Each uveitis patient underwent serological evaluation for toxoplasmosis, syphilis, cytomegalovirus and HIV. These patients were also examined for signs of sarcoidosis, Behçet's disease and tuberculosis by clinical and X-ray evaluation for differential diagnosis. To confirm conjunctiva, corneal and lens alterations, anterior biomicroscopy was performed, while fundus manifestations were analyzed using posterior biomicroscopy and retinal evaluations.
Statistical analysis. The results were expressed as proportions for categorical variables and means ± standard deviation (SD) for continuous variables. The statistical tests included the Student t test for independent variables and Pearson chi square or the Fisher Exact test, for comparison of the ocular lesions and sociodemographic data between TSP/HAM patients and asymptomatic HTLV-1 carriers. Symptoms analysis was performed taking into account the patient's median age to verify age effects. Logistic regression was used to adjust the effect of age and gender on the relationship between CCS (dependent variable) and the presence of TSP/HAM (principal independent variable). Differences of p<0.05 were considered statistically significant. All the data were stored and analyzed with Epi Info for Windows®, version 3.2.2. Table 1 . Most patients described themselves as mulatto (52.2 %) or black (31.9%). The majority (64.2%) had not finished primary school and only 35.8% had finished middle school. Regarding their origin and marital status, 85.7% of the patients were from Salvador and 40.3% were single and 38.8 married. Most of the patients were women (65%), aged from 6 to 81 years-old, with a mean of 47.5 (± 14.9) years-old. All of them were submitted to a completed ophthalmologic examination. Concerning the main ocular complaint, 70 (50%) patients reported visual blurring, 52 (37.7%) felt pain/burning, 33 (23.6%) itching, 27 (19.3%) tear flow, 18 (12.9%) foreign body sensation, 9 (6.4%) flying flies and 22 (15.7%) had no ocular complaints. The main ocular complaints were analyzed in both groups of patients stratified by median age (47 years-old). Only the sensation of a foreign body was twice as frequent in patients who were over 47 years of age (17.4% versus 8.5%; p=0.11). Table 2 shows all ocular lesions in HTLV-1 patients. Other adnexal findings included hyperemia, pterygium, pinguecula and conjunctival nevus in 39 (27.9 %) patients. Corneal lesions were present in 17.1% of patients with 17 (12.1%) presenting corneal opacities.
RESULTS
After
Four (2.8%) individuals had anterior chamber alterations, such as fibrin, shallow anterior chamber and iridium pigments, 6 (4.3%) had mild lens opacification, 7 (5%) had pseudophakia, 1 (0.7%) with iris atrophy, 2 (1.4%) with corectopia, and 1 (0.7%) with peripheral iridotomy. Concerning the posterior chamber, the following were verified�� 1 (0.7%) vitreous cell from a probable sequel of intermediate uveitis, 1 (0.7%) vitreous organization from a probable sequel of panuveitis and 2 (1.4%) posterior vitreous detachment (PVD). Retinal pathologies were seen in 10 (7.1%) patients, 2 (1.4%) sequelae from chorioretinitis, 2 exudates in patients with diabetic retinopathy and 10 (7.1%) with druses, macular edema, macular pigments and scarce retinal epithelium.
Uveitis was diagnosed in 4 (2.8%) patients, including two with intermediate uveitis and two with panuveitis. �o significant differences were determined between the TSP/HAM and asymptomatic groups ( Table 3) .
Complete tear film evaluation was performed in 107 subjects leading to 39 (36.4%) diagnoses of keratoconjunctivitis sicca (KCS). KCS was more frequent among TSP/HAM patients than in non-TSP/HAM patients (OR=3.88; 95%CI 1.68-8.97). This association remained significant even after adjustment for age and sex (OR=3.35; 95%CI 1.42-7.91).
DISCUSSION
In this study, a full ophthalmologic examination was performed on the 140 patients, which verified that 2.8% were suffering from uveitis, 36.4% from KCS and numerous ophthalmologic complaints were reported, confirming previous data 18 30 . Analysis the sociodemographic characteristics of these HTLV-1 patients revealed that the great majority had incomplete primary education, were female and were over 40 years-old. This reflects the profile of the population of the HTLV-1 center and the main characteristics of the infection in Salvador, as described previously 4 26 . Concerning the ophthalmologic complaints, the most frequent were�� visual blurring (50%), pain/burning (37.1%) and itching (23.6%). Foreign body sensation was twice as frequent in patients over 47 years-old (17.4% versus 8.5%; p=0.114). These results are similar to those obtained in previous Brazilian studies and in other geographic regions, such as Martinique and Japan 18 19 30 . Unfortunately, the lesions in these studies were not quantified and therefore no comparisons can be made.
Regarding uveitis (2 intermediate and 2 panuveitis), the 2.8% prevalence observed is very similar to that found in other regions of Brazil, but much lower than in Japan 12 30 35 . Additionally, no difference in frequency was observed between patients with and without TSP/HAM, corroborating previous results. Indeed, prevalences of 1.93% and 1.82% in asymptomatic and HAM/TSP individuals, respectively, were observed in the City of Belo Horizonte, State of Minas Gerais, in the Southeast region of the country 30 . Only one study reported a prevalence of 11.8% of uveitis in TSP/HAM patients from Rio de Janeiro, also located in the same geographic region 34 . However, in this article, only the anterior uveitis was reported, in disagreement with most studies in Brazil and other countries where intermediate uveitis predominates 20 30 35 . In contrast to the prevalence estimates obtained here, Merle et al 18 and Mochizuki et al 23 reported higher prevalence of uveitis in Martinique and Japan, respectively. This conflicting result could be explained by genetic and/or environmental factors. However, it has been demonstrated that even in Japan, the prevalences of both HTLV-1 and HAU vary from the �orth to the Southwest 12 23 .
The 36.4% (39/107) prevalence of KCS in HTLV-1 patients observed in Salvador is similar to the values detected in Minas Gerais, Brazil and Martinica 18 30 . However, in São Paulo, Yamamoto et al 35 observed a KCS prevalence of 2.8% in infected carriers. This contradictory result could be explained by the fact that these HTLV-1 infected individuals did not have TSP/HAM. Herein, a positive association between the f KCS and TSP/HAM was verified, corroborating previous data 30 . In fact, Pinheiro et al 30 demonstrated that KCS prevalence was three times higher in TSP/HAM patients. Moreover, the significant association between KCS and TSP/HAM was maintained even after the adjusting for age and sex. Taken together, these results strongly suggest that HTLV-1 infection is associated with KCS and that the presence of TSP/HAM could influence the frequency of KCS.
We are aware that certain limitations exist in the present work, such as the absence of a HTLV-1 negative control. However, previous data have shown that in relation to KCS, a significant difference exists between HTLV-1 infected and non-infected individuals 31 . Additionally, sampling bias due to nonrandom sample selection could lead to an overestimation of the prevalence determined in this work. Further studies are required to elucidate these geographic differences, as well as the pathogenic mechanisms of CCS.
Finally, based on the results obtained, it is strongly recommend that HTLV-I patients undergo periodic ophthalmologic examination for early diagnosis and prevention of ocular diseases.
